An investigation for tuber crops based farming system studies under the project Tribal Sub Plan, AICRP on Tuber Crops was conducted with different components of farming conducted during the year 2012-13 to (N 19 ̊ 59.961' and E 081 ̊ 35.427'; 644 msl). The Socioeconomic profiles of the farmers of both locations were recorded before and after intervention of the farming system studies. After the intervention of tuber crops based integrated farming system in the farmer's field in Gumiyapal village, the farmers gross and net income increased to Rs 5,33,110/-and Rs 403720 ha -1 , respectively. The increase in income was due to integration of tuber crops, fruit crops, fish, poultry and ducks along with cereals and pulses. The gross and net income increased 463 and 610% respectively after intervention of tuber crops based integrated farming system. The B: C ratio increased from 1.56 to 4.12. The employment generation increased from 199 to 261 man days. After the intervention of tuber crops based integrated farming system in the farmer's field in Tatirash village, the farmers gross and net income increased to Rs 5,28,660/-and Rs 3,97,960/ha, respectively. The gross and net income increased 397 and 447% respectively after intervention of tuber crops based integrated farming system. The B: C ratio increased from 2.18 to 4.04. Under the farming system studies different crop component, animal component, fruit crops component has been tested at field of tribal farmers at village-Gumiyapal (Tokapal, Bastar) and Tatirash (Keshkal, Kondagaon). Under the crops component Amorphophallus/Zimikand given highest BC ratio 1: 3.35 followed by Dioscorea bulbifera (1:3.20) and Colocasia (Bunda) (1:2.75) as compare to other crops. The employment generation increased from 203 to 263 man days. However, more than additional employment, spread of employment through-out the year was attained in tuber crops based integrated farming system. Tuber crops based farming system is an integrated approach to farming as compared to monoculture. This model could increase land productivity, income of the farmers, balance nutrition, employment and sustainability of the farmer. This could be a model to attract and retain present generation farmers who are very migrating to urban areas. However, we need to frame policies to help the small farmers to diversify their activities towards both on-farm and off-farm activities for enhanced sustainability and productivity. The model developed has the potential to transform the tribal region of Chhattisgarh, especially the Bastar and Kondagaon districts.
Introduction
India is the second most populous country in the world. With the population growth rate of over two per cent, the population is increasing year after year. Therefore, the challenge of meeting the basic requirements of this increasing population is a major concern. Agriculture is the backbone of India. More than 60 % of population steel depends on agriculture. Presently the food production of India is 260 mt and the rate of increase in food production outpacing the rate of population increase. Yet 20 % of the Indian population would go undernourished as per the estimate of Indian Planning Commission in 2012 (Nayar, 2014) . The repeated natural calamities as food and drought, poor cropping intensity. Lower return and profitability, poor and uneconomical land holding pattern and existing socio-politico-economic penury further aggravate the above problems (Damodaran et al., 2011) . Poverty and paddy cultivation have become nearly synonymous worldwide where livestocks and crop diversification with commercial crops can be saviour from the situation (Damodaran et al., 2011) .
The future of Indian Agriculture depends heavily on the development of appropriate farming system as applicable to resource poor farm families and as suited to different agro ecological zones. The endowment of abundant sunshine, long growing season, responsive soil types and combination of surface water, ground water and seasonal rains, above all a progressive presently, offer vast scope for an intensive farming system through multiple cropping and diversified farming including animal husbandry, forestry, sericulture, fisheries and the like (Patil et al., 2008) . Radhamani et al., (2003) describes IFS as a component of farming system which takes in to account the concepts of minimizing risk, increasing production and profits which improving the utilization of organic wastes and crop residues. 
Details of intervention
The tuber crops based integrated farming system study (1.0 ha model) was laid out in 15 tribal farmer's field in Gumiyapal village in consecutive five years (2012) (2013) (2014) (2015) (2016) . Every year the farmers were changed. To enhance farmers food and nutrition security and livelihoods, the components were selected in such a way that sufficient production of carbohydrate, protein, minerals and vitamins. Further, farmers resources and needs also assessed before selecting the components. The components included are field crops (rice, maize and pigeonpea), tuber crops (elephant foot yam, colocasia (Arvi and Bunda, greater yam, aerial yam, sweet potato, tikhur and kewkanda). Vegetable crops (cowpea, Indian baen and okra), fish, poultry, ducks and fruit crops (papaya and banana). The area of each component was given in the Table 1 . In both the locations field preparation for the tuber crops based farming system was initiated with pre-monsoon rain. With the onset of monsoon (June second fortnight) planting/ sowing of various crop components initiated and completed within fifteen days. Method of planting, manures and fertilizer applications and intercultural operations were carried out as per recommended practices. The crops were harvested as and when matured. Broken and chaffy grains, the damaged and culled vegetables were chopped and fed to poultry, ducks and fish. The poultry was stall fed and ducks were allowed to feed in the open field. The gross income was calculated based on the total yield and market rate of the farm produce.
The results (mean of five years) of the tuber crops based integrated farming system revealed that elephant foot yam gave greater corm yield of 4356 kg and it was followed by colocasia (bunda) 3119 kg, sweet potato 2664 kg and colocasia (arvi) 2423 kg. The higher yield in the above crop was due to larger area they were cultivated (0.1 ha). Though rice was cultivated in same level of area (0.1 ha), the grain yield was just 251 kg. 
Socio-economic profile after intervention
After the intervention of tuber crops based integrated farming system in the farmer's field in Gumiyapal village, the farmers gross and net income increased to Rs 5,33,110/-and Rs 403720/ha, respectively. The increase in income was due to integration of tuber crops, fruit crops, fish, poultry and ducks along with cereals and pulses. The gross and net income increased 463 and 610% respectively after intervention of tuber crops based integrated farming system. The B: C ratio increased from 1.56 to 4.12 ( Table 2 ). The employment generation increased from 199 to 261 man days. However, more than additional employment, spread of employment throughout the year was attained in tuber crops based integrated farming system. Part of the yields of grains, tuber crops, vegetables, fruits, egg, meat and fish were sold for cash income. By marketing of vegetable, tubers, fruits, egg, fish and meat a farmer is able to earn sufficient money to meet out daily needs. Further, the availability of tubers for household consumption for long period due to high storability along with other vegetables, rice, fish, egg and meat enhanced food and nutritional security of the household. The cash income improved the livelihoods of the farm families. 
Details of intervention
The Tuber Crops Based Farming System study (1.0 ha model) was laid out in 15 tribal farmer's field in each village in consecutive five years (2012) (2013) (2014) (2015) (2016) . Every year the farmers were changed. To enhance farmers food and nutrition security and livelihoods, the components were selected in such a way that sufficient production of carbohydrate, protein, minerals and vitamins. Further farmers resources and needs also assessed before selecting the components. The components included are field crops (rice, maize and pigeonpea), tuber crops (elephant foot yam, colocasia (arvi and bunda), greater yam, aerial yam, sweet potato, tikhur and kewkanda) Vegetable crops (cowpea, Indian baen and okra), fish, poultry, ducks and fruit crops (papaya and banana). The area of each component was given in the Table 3 . In both the locations field preparation for the tuber crops based farming system was initiated with pre-monsoon rain. With the onset of monsoon (June second fortnight) planting/ sowing of various crop components initiated and completed within fifteen days. Method of planting, manures and fertilizer applications and intercultural operations were carried out as per recommended practices. The crops were harvested as and when matured. Broken and chaffy grains, the damaged and culled vegetables were chopped and fed to poultry, ducks and fish. The poultry was stall fed and ducks were allowed to feed in the open field. The gross income was calculated based on the total yield and market rate of the farm produce.
The results (mean of five years) of the tuber crops based integrated farming system revealed that elephant foot yam gave greater corm yield of 4359 kg and it was followed by colocasia (bunda) 3069 kg, sweet potato 2540 kg and colocasia (arvi) 2432 kg. The higher yield in the above crop was due to larger area they were cultivated (0.1 ha). Though rice was cultivated in same level of area (0.1 ha), the grain yield was just 252 kg. 
Socio-economic profile after intervention
After the intervention of tuber crops based integrated farming system in the farmer's field in Tatirash village, the farmers gross and net income increased to Rs 5,28,660/-and Rs 3,97,960/ha, respectively. The increase in income was due to integration of tuber crops, fruit crops, fish, poultry and ducks along with cereals and pulses. The gross and net income increased 397 and 447% respectively after intervention of tuber crops based integrated farming system. The B: C ratio increased from 2.18 to 4.04 (Table 4 ). The employment generation increased from 203 to 263 man days. However, more than additional employment, spread of employment throughout the year was attained in tuber crops based integrated farming system.
Part of the yields of grains, tuber crops, vegetables, fruits, egg, meat and fish were sold for cash income. By marketing of vegetable, tubers, fruits, egg, fish and meat a farmer is able to earn sufficient money to meet out daily needs. Further, the availability of tubers for household consumption for long period due to high storability along with other vegetables, rice, fish, egg and meat enhanced food and nutritional security of the household. The cash income improved the livelihoods of the farm families.
Tuber crops based farming system is an integrated approach to farming as compared to monoculture. This model could increase land productivity, income of the farmers, balance nutrition, employment and sustainability of the farmer. This could be a model to attract and retain present generation farmers who are very migrating to urban areas. However, we need to frame policies to help the small farmers to diversify their activities towards both on-farm and off-farm activities for enhanced sustainability and productivity. The model developed has the potential to transform the tribal region of Chhattisgarh, especially the Bastar and Kondagaon districts.
